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receiving openings with wide diameter head portions, 
where the cross sectional size of terminal pins is less 
than these head portions but greater than the remaining 
portion of the openings. A terminal pin insert machine 
is used to assemble the terminal pins comprising a base 
plate having a plurality of vertical openings formed 
downwardly from its upper surface, rig means for hold- 
ing and aligning said terminal block on said base plate 
such that said pin receiving openings are in direct align- 
ment with said vertical openings, and a guide plate as- 
sembly having a plurality of vertical passageways be.- 
tween its upper and lower surface, which is supported 
directly above the terminal block with its vertical pas- 
sageways in direct alignment with the pin receiving 
openings. The vertical passageways of the guide plate 
assembly have an intermediate portion of identical 
cross sectional shape and slightly larger size than said 
terminal pins to hold said terminal pins in a perpendic- 
ular relation to said terminal block when in the loading 
position. Press means are provided for engaging the 
tops of said terminal pins and driving them down into 
the pin receiving openings to provide an interference fit 
therewith. 



[57] ABSTRACT 

An insulative block is molded having a plurality of pin 



22 Claims, 11 Drawing Figares. 
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METHOD AND APPARATUS FOR MAKING^ FIGS, 3 and 4 are, respectively, bottom and top views 

ELECTRICAL CONNECTOR ASSEMBLIES of the insulative terminal block shown in FIG. 2; 

FIG. 5 is a front etevational view of a terminal pin in- 

BACKGROUND OF THE INVENTION machine used to insert terminal pins into the insu- 

This invention relates to a method and apparatus for 5 lative blocks of FIG. 2 in accordance with the princi- 

making terminal block assemblies. pies of this invention; 

The conventional process for constructing terminal FIG. 6 is a partial sectional view of FIG. 5 showing 

block assemblies suitable for wire wrap connections is the lower portion of a terminal pin in a loading position 

to place a multitude of terminal pins in a restraining and extending through a passageway in the upper guide 

mechanism and mold an insulative compound around 10 plate assembly and into the lead portion of the pin re- 

the pins. To allow sufficient holding force on the pins, ceiving openings in the insulative terminal block; 

it is necessary that the center of each pin be distorted FIG. 7 is a front elevational view of the pin insert ma- 

to provide a torque to resist displacement between the chine of FIG. 5 with the position of its press unit shown 

pin*s center portion and the mold. Both material and in solid lines after the pins are inserted, and shown m 

labor costs for this terminal block construction are rel- 15 phantom lines in the retracted position; 

atively high due to the need to use expensive materials P'G. 8 is a top plan view of pin insert machine taken 

and the number of time-consuming operations. below the press unit; 

One object of this invention is to provide a new FIG. 9 is a partial cross sectional view of the guide 

method and apparatus for making terminal block as- plate assenably; . , . , , 

semblies using comparatively low cdst, pre-molded in- ^0 FIG. 10 is a perspective view of a termmal block as- 

sulatine blocks sembly; and 

A further object of this invention is to provide a new PIG. 11 is an enlarged cross sectional view takeii 

method and ajparatus for making terminal block as- across one of the pin r^^^^^^^ 

semblies which require fewer process steps and less ^5 ^'^^^^ ^''^"'^^y ™* 

time than heretofore possible. DESCRIPTION OF PREFERRED EMBODIMENT 

A still further object of this invention is to provide a ^^^^^ ^ ^^^^ 

new method and apparatus for making termmal^^^^^^^^ view of a mold 10 for making an insuktive termi- 

assemblies in which termmal pins are simultaneously ^^^^^ ^^^^ comprises upper and lower mold 

driven into an interference fit with preformed openings 30 ^^^^^^^ ^ j^^^^,. telescopic mold pins 

in a pre-molded insulative block. ' ■ ^ ig. Upper mold section 14 has a rectangular-shaped 

The aboye and further objects, features and adyan- shallow recess 19, which when placed over upper flat 

tages of this mvention will be apparent to those skilled ^^^^^^ ^0 of lower mold section 16 defmes a moid cav- 

in the art from the following detailed description ^ jty 22 

preferred embodiment of its concepts as found in the 35 ^j^^* telescopic pins 18 extend perpendiculariy 

accompanying drawhigs. through the mold cavity 22 between upper circular pas- 

SUMMARY OF THE INVENTION sageways 24 formed in upper mold section and comple- 
mentary lower passageways 26 provided through lower 

One aspect of this invention is the process for mold- ^^^^j^ ^^^^^ Telescopic pins 18 have a wide circu- 

ing an insulating tern?inal block in which a series of 40 base portion 28 and a rounded narrow end portion 

telescoping mold pins are used to precisely determine 3^ jj,^ jq^^j. ^y^^ portion 28 extends into 

the location, size and shape of the terminal pin open- ^^jj ^^yj^y 22 so as to form counterbore openings 32 

ings. (FIG. 2) having a wide head portion 34 in the molded 

The pre-molded insulative terminal blocks are then terminal block 12. 

sandwiched between an upper guide plate assembly 45 improvement provided by this invention is the 

and lower base plate such that its preformed openings formation of mold openings 32 having no transverse 

are in alignnient with openings provided in both the flash across their entrances, which are frequent occur- 

guide plate assembly and base plate. The terminal pins rences in conventional compression or transfer molds, 

are fed into a loading position through the openings in 2LVi6, are obstacles to proper connector pin alignment, 

the guide plate assembly and a pressure plate drives the 50 jj^j^ improvement is provided by virtue that the lower 

terminal pins into an interference fit with the pre- narrow end of the telescopic pins 18 is of a sufficient 

formed openings of the terminal block. length to extend into the lower passageway 26 and 

To increase the efficiency of installing the terminal shape of passageway 26 is made with a land area 36 for 

pins bracket means are provided to align and hold the shutoff of the molding material and a cleared-out area 

premolded terminal block on the base plate and pick- 38 for collection and removal of the material that loads 

up means for lifting the guide plate assembly away from the mold pins. Land area 36 is presented by the circular 

the terminal block after the pins arc inserted. collar portion 40 at the inner end of passageway having 

np^irRiPTiON OF DRAWINGS ^ diameter slightly larger than that of narrow pin end 

DESCRIPTION OF DRAWINGS p^^^.^^ 3^ clcared-out area 38 includes conical 

For a better understanding of this invention refer- section 42 below collar portion 40, 

ence may be made to the accompanying drawings, in By making the telescopic mold pins to extend into 

which: lower passageway 26, they are rigidly supported to 

FIG. 1 is a cross sectional view of the mold used to withstand the lateral pressures presented during the in- 

make insulative terminal block in accordance with the jection step. To evenly distribute the molding material 

principles of this invention; throughout the mold cavity 22, an injection opening is 

FIG. 2 is a partial cross sectional view of an insulative provided at the center of each group of four upper pas- 
terminal block formed in the mold of FIG. 1 ; sageways 24 in upper mold section 14. The size and lo- 
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cation of these Openings are represented by circular re- 106 in the preferred embodiment is square having a 
cesses 41 in the molded block 12 (FIGS. 2 and 4). size slightly larger than the cross section of square ter- 
To make a terminal block, the mold sections are minal pins 58 and causes ail the terminal pins to have 
aligned together as illustrated in FIG. 1^ the telescopic the same orientation relative to the pin receiving open- 
pins are inserted in the upper and lower mold sections s ings 32. The lower portion 108 formed in lower guide 
as: shown and mo|d cayity 22 is then filled as by injec- plate 92 comprises a beveled head 110 and circular 
tion with a suitable plastic material througl) the various body portion 112 having a cross sectional size slightly 
injection openings. Before the mold reaches the curing greater than that of the terminal pins. Lower portion 
stage, telescopic pins 18 are removed, and becaiise 108 of alignment passageway 94 guide the terminal 
their lower narrow end 30 extends down into passage- 10 pins into pin receiving openings of the pre-molded ter- 
way 26y there is no resulting flash over across the pin minal block. The intermediate and lower portions 102, 
receiving openings 32. The resulting product is a nar- 108 perform the very important function of holding the 
row rectangular-shaped terminal block 12 (FIGS. 2-4) terminal pins perpendicular to terminal block so that 
having a multitude of terminal pin receiving openings they may be driven straight into pin receiving openings 
32 arranged in parallel columns and rows. These open- IS 32. 

ings 32 are provided with an enlarged diameter head The thiree plates 90, 92 and 93 may be permanently 

portion 34 which is used as a lead for the terminal pins bonded together or temporarily fastened together, as 

during assembly. The remaining portion SO of the pin by screws. Their combined thickness is equal to the 

receiving openings has a circular cross section of a size length the terminal pins 32 will extend above the termi- 

smaller than the cross sectional size of the connector 20 nal block 12, so it is advantageous to fasten the plates 

pins to be inserted therein. together in order to permit varying their combined 

The method and apparatus for mounting the connec- thickness, 

tor pins in the terminal blocks will now be described. Press unit 66 comprises a pressure plate 120 disposed 

Referring to FIG. 5, there is shown a pin insert machine above guide plate assembly 86, and reciprocating drive 

generally designated by the reference numeral 60 spe- 25 means 122 for moving pressure plate 120 into driving 

daily designed to assemble simultaneously a large num- engagement with the terminal pins located in the load- 

ber of terminal pins 58 into terminal block 12. Piii in- ing position'. Reciprocating drive means 122 could be 

sert machine 60 comprises an alignment unit 62 sup- any of a number of well.known hydraulic or pneumatic 

ported on base frame 64, and a press unit 66 supported presses, such as a punch press. 

above alignment unit 62 and operative to reciprocate Disposed between the pressure plate 120 and recip- 

toward and away from the alignment unit. rocating drive means 122 is a pick-up device 124 for 

Base frame 64 consists of a pair of spaced support automatically removing the guide plate assembly upon 

columns 68 upstanding from horizontal plate 70. Base completion of the terminal pin assembly operation, 

plate 72 of alignment unit 62 is suspended between the Pick-up device 124 consists of a frame 126 having a 

upper ends of the support columns 68. A rig 74 for cross bar 128 and two downwardly extending support 

holding the terminal block rigidly in place is carried on arms 130 and a pair of spring-biased latching levers 

the upper surface 76 of base plate 72.; Rig 74 (FIG. 8) 132, which are pivotally mounted at the upper ends on 

is designed to quickly mount the terminal block so that cross bar 128 adjacent support arms 130. A spring 134 

its pin receiving openings are in direct alignment with is sandwiched between the lower ends of each pair of 

a plurality of openings 76 formed through base plate ^ latching lever 132 and support arm 130 urging the in- 

72. Rig 74 (FIG. 8) co mprises a rear b ^r 78 rfifip"f"ff turned latching fingers 136 on the lower end of levers 

betw een a pair of parallel side ba rs 79 spaced apart the 132 towards each other. Latching fingers 136 include 

length o^ tAe terminal Diock 12, and a rotatably a cam surface 138 adapted to strike the ramp surfaces 

mounted lever 80 having a handle 82 and eccentric 139 (FIG. 8) at opposite outside corners of guide plate 

portion 84. ^ assembly 86 for spreading the latching fingers 136 

In addition to base plate 72 and rig 74, alignment unit apart until the upper shoulder portions 140 ride past 
62 comprises a guide plate assembly 86 which is sup- the lower outside comers at which time the fingers 136 
ported above base plate 72 by means of four vertical snap into their latching position. On the upstroke, 
mounting posts 88. Guide plate assembly 86 is made up shoulder portions 140 engage the lower outside comers 
* of three sections: upper guide plate 90, intermediate and lift the guide plate assembly away from the termi- 
alignment plate 92, and lower guide; plate 93* Align- nal block to the phantom position of FIG. 7. To com- 
ment openings or passageways 94 are formed through plete the operation, the rig 74 is undamped and the ter- 
these three plates^ and are in direct alignment with the minal block assembly is removed, 
pin receiving openings 32 when guide plate assembly From the foregoing description, it will be appreciated 
86 is placed on mounting posts 88. . that this invention encompasses an economical and 

The size and shape of alignment openings 94 (FIG. simple design for molding insulative terminal blocks in 
9) are different for each of the three plates 90, 92 and which telescopic mold pins are used to form terminal 
93. The upper portion 96 of alignment opening 94 pin receiving openings with precision as to location, 
formed in upper guide plate 90 has a beveled head 98 size and shape. These mold pins employ a large base to 
and a relatively large diameter body section 100 to per- jprovide lateral strength to withstand injection pressures 
m it the terminal pins to be quickly inserted into the and shape the lead portion of the terminal pin open- 
alignment openings 94. The intermediate portion 102 ings. The resultant molded openings have no transverse 
of alignment opening 94 has a beveled head portion flash across their lower end. This is a very important 
104slightly larger at its upper end than the diameter of feature since transverse flash across the openings 
body section 100 which blends into the cross sectional would prevent terminal pin alignment during assernbly. 
shape of the terminal pins to form the body section My invention permits the use of pre-molded insula- 
106, The cross sectional size of square: body section tive blocks of comparatively low cost material and to 
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drive cut-to-length pins individually or in groups into 
an interference fit with pin receiving openings in the 
insulative blocks. The insulative blocks could be as well 
made of other insulative materials such as wood. 

An important feature of my invention is to employ 
various cooperating guide plates to align the terminal 
pins with respect to the pin receiving openings prior to 
applying a driving force so that the pins are held in a 
perpendicular relation with respect to the insulative 
block and in a desired angular or rotational orientation 
with respect to each other. 

I claim: 

L The method of making a terminal block assembly 
composed of a plurality of terminal pins inserted 



10 



makes a snug fit with said vertical opening and ex- 
tends a small distance into said mold cavity, and 
said narrow end portion extends through said mold 
cavity and projects through and beyond the en- 
trance portion to said vertical passageway making 
a SQug fit at said entrance portion, and 
c. filling said mold cavity with a thermosetting mate- 
rial. 

5. The method of claim 4, wherein the cross section 
of said vertical passageways increases inwardly of said 
entrance portion to provide a cleared-out area for col- 
lection and removal of the excess thermosetting mate- 
rial. 

6. The method of making a terminal block assembly 



through preformed pin receiving openings in an insula- 15 composed of an insulative terminal block having a plu 



20 



25 



live terminal block where the cross sectional size of 
said terminal pins is greater than the smallest cross sec- 
tional dimensions of said preformed opening, compris- 
ing the steps of: 

a. positioning said terminal block on a base plate hav- 
ing a set of openings therethrough such that said 
pin receiving openings are in alignment with said 
set of opetiings, 

b. positioning a guide plate assembly having a plural- 
ity of passageways therethrough such that said pas- 
sageways are in alignment with said pin receivuig 
openings, 

c. inserting a plurality of terminal pins into said plu- 
rality of passageways* where at least a portion of 
each passageway has a cross sectional size slightly 
jgreater than that of said terminal pins to support 
said terminal pins in a perpendicular relation with 
said terminal block, and 

d. simultaneously applying a pressure to the upper 
end of said terminal pins of sufficient magnitude to 
drive the lower portion of said pins through said pin 
receiving openings and provide an Interference fit 
between an intermediate portion of said pins and 
said preformed openings. 

2. The method of claim 1, wherein said step of apply- 
ing pressure on said terminal pins comprises moving a 
pressure plate larger than said insulative terminal block 
downwardly along a path perpendicular to said termi- 
nal pins into engagement with the upper ends of said 
terminal pins and driving said pins inwardly of said pin 
receiving openings until said pressure plate abuts 
against the upper surface of said guide plate assembly. 

3. The method of claim 2, further comprising the step 
of raising said pressure plate to its starting position and 
simultaneously lifting said guide plate assembly above 
said terminal block a sufficient distance to allow the 
terminal block assembly to be readily removed. 

4. The method of making an insulative terminal block 
having a plurality of spaced pin receiving openings for ^ ^ 
mounting a plurality of terminal pins, comprising the 
steps of 

a. placing an upper mold section having a shallow re- 
cess in its lower surface and a plurality of spaced 
vertical openings between said shallow recesi and 
its upper surface on a lower mold section to define 
a mold cavity therein, said lower mold section hav- 
ing a plurality of complementary vertical passage- 
ways extending downwardly from its upper surface 
in direct alignment with said vertical openings, 

b. inserting a telescopic mold pin having a wide base 
portion and narrow end portion down into each of 
said vertical openings such that said base portion 
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rality of spaced terminal pin receiving openings and a 
plurality of terminal pins inserted through said pin re- 
ceiving openings, comprising the steps of 

a. placing an upper mold section having a shallow re- 
cess in its lower surface and a plurality of spaced 
vertical circular openings between said shallow re- 
cess and its upper surface on a lower mold section 
to define a mold cavity therein; said lower mold 
section having a plurality of complenientary verti- 
cal passageways extending downwardly from its 
upper surface in direct alignment with said vertical 
openings, 

b. inserting a telescopic mold pin having a wide circu- 
lar base portion and a narrow circular end portion 
down into each of said vertical circular openings 
where the diameter of said base portion is slightly 
less than said circular opening to make a snug fit 
with said vertical opening and extends a small dis- 
tance into said mold cavity, and said narrow end 
portion extends through said mold cavity and proj- 
ects through and beyond the entrance portion to 
said vertical passageway making snug fit at said en- 
trance portion, 

c. filling said mold cavity with a thermosetting mate- 
rial, 

d. heating and curing the mold to form a rigid insula- 
tive terminal block with said pin receiving opening 
having a wide lead portion, 

e. positioning said terminal block on a base plate hav- 
ing a set of openings therethrough such that said 
pin receiving openings are in alignment with said 
set of opening3, 

f. positioning a guide plate assembly having a plural- 
ity of passageways therethrough such that said pas- 
sageways are in alignment with said pin receiving 
openings, 

g. inserting a plurality of terminal pins having a cross 
sectional size less than said wide lead portion but 
greater than the remaining portion of said pin re- 
ceiving openings into said plurality of passageways 
where at least a portion of each passageway has a 
cross sectional size slightly greater than that of said 
terminal pins to support said terminal pins in a per- 
pendicular relation with said terminal block, and 

h. simultaneously applying a pressure to the upper 
end of said terminal pins of sufficient magnitude to 
drive the lower portion of said pins through said pin 
receiving openings and provide an interference fit 
between ah intermediate portion of said pins and 
said remaining portion of said pin receiving open- 
ings. 
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I, The method of claim 6, wherein said step of apply- 15. An apparatus for inserting terminal pins into cir- 
ing pressure on said terminal pins comprises moving a cular pin receiving openings having a wide lead portion 
pressure plate larger than said insulative terminal block preformed in a spaced relation through an insulative 
downwardly along a path perpendicular to said termi. terminal block where the cross sectional size of said 
nai pins into engagement with the upper ends of said 5 P|ns less than said wide lead portion but greater than 
terminal pins and driving ^^^^^^^^^ f^^l^r^^^^^^^ S uSy^T^^^^^^ 
receivmg openings until said pre^ure plate abuts formed down war<Uy from its upper surface, rig meaSs 
agamst the upper surface of said guide plate assembly. fo^ holding and aligning said terminal block on said 

8. The method of claim 7^ further comprising the ^agg pi^te such that said pin receiving openings are in 
steps of raising said pressure plate to its starting posi- 10 direct alignment with said vertical openings, guide 
tipn and simultaneously lifting said guide plate assem- plate assembly having a plurality of vertical passage: 
bly above said terminal block ai sufHcient distance to ways between its upper and lower surface, mount 
allow the terminal block assembly to be readily re- means carried by said base plate for supporting said 
moved guide plate assembly directly above said terminal block 

9. The method of claim 6, wherein the diameter of 15 with said vertical passageways in direct alignment with 
said vertical passageways increases inwardly of said en- f'^. P'" receiving openings said vertical passageways 
trance portion to provide a cleared-out area for collec- an intermediate portion of identical cross sec- 
iiaiivc pwiiivii w piuv.uc. a ^,icai-6i« «n.a vvii^v tional shapc and slightly larger size than said terminal 
tion and removal of the excess thermosetting material. pj^^ jo hold said teirninal pins in a perpendicular rela- 

10. An apparatus for inserting termmal pins into pm xion to said terminal block when in the loading position, 
receiving openings preformed in a spaced relation and press means for engaging the tops of said terminal 
through an insulative terminal block where the cross pins and driving them down into said remaining portion 
sectional size of said pins is greater than the smallest of said pin receiving openings to provide an interfer- 
cross sectional dimensions of said openings, comprising ence fit 'therewith. 

a base plate having a plurality of vertical openings An apparatus as defined in claim 15, wherein the 
formed downwardly from its upper surface, rig means ■ wPPer portion of said vertical passageway in said guide 
for holding and aligning said terminal block on said plate assembly is curcular of a sul^tentially wider c^^^^^ 
base plate such that said pin receiving openings are in jecuon than said ternjmal pins with an enlarged head 
: ^ ... , • .J to guide said terminal pins into said vertical passage- 
direct ahgnment with said vertical openings, guide ^ * ^ r o 

plate assembly having a plurality of vertical passage- 30 17.- An apparatus as defined in claim 15, wherein said 

ways between its upper and lower surface, mount press means comprises a pressure plate disposed above 

means carried by said base plate for supporting said said guide plate assembly of a size greater than the. 

guide plate assembly directiy above said terminal block space array of said pin receiving openings and recipro- 

with said vertical passageways in direct alignment with cal drive means for moving said plate down into driving 
said pin receiving openings, $aid vertical passageways 35 engagement with said terminal pins to force said termi- 

having an intermediate portion of identical cross sec- nal pins into an interference fit with said pin receiving 

tional shape and slighUy larger size than said terminal openings and returning said plate to its starting posi- 

pins to hold said terminal pins in a perpendicular rela- ^'^ij: . ^ j j • 1 »*l 

f. ^ .j" • I Li 1 u • JL t ji- 18. An apparatus as defined m claim 17, further com - 

tion to said termmal block when in the loading position, ^.vu a,- «1o*J oce««, 

. ^ . J r . . * prising picK-up means tor littmg said plate guide assem- 

and press means for engagmg tiie tops of said terminal 40 g| ^bove said terminal block during tiie return stroke 

pms and driving them down into said pin rcceivuig of said reciprocal drive means, 

openings to provide an interference fit between the in- 19, An apparatus as defined in claim 15, wherein said 

termediate portion of said terminal pins and said small- guide plate assembly comprises an upper guide plate, 

est cross sectional dimension of said pin receiving an intermediate alignment plate and a. lower guide 
openings. 45 plate, where the portion of said vertical passageways 

II. An apparatus as defined in claim 10, wherein the extending through said upper guide plate comprises a 
upper portion of said vertical passageways in said guide beveled head blending into a circular body section hav- 
plate assembly has a substantially wider cross section » ^'''f section substantially larger than tiie cross 

than said terminal pins witb an enlarged head area to -^Sn^A^^ '^'frM^^^^ in rl.™ 10 «,hpr.in thp 
guide said terminal pins into said vertical passageways. 50 20. An apparatus as defined in claim 19, wherem the 

guiuc fiaiu tciiiiumi piiia iwii/ oaiu vci »wai iiaooagi^wajrB. portion of said vcrtical passagcways extending through 

12. An apparatus as defined m claim 10, wherein tiie J^j^ intermediate alignment plate comprises a conical 
thickness of said guide plate assembly equals tiie de- head slightiy larger at its upper end than the diameter 
sired length of said terminal pins projecting above said of said circular body section and at its lower end blend- 
terminal block, ing into a body section having the same cross sectional 

13. An apparatus as defined in claim 10, wherein said shape of said terminal pins and a slightly larger cross 
press means comprises a pressure plate disposed above sectional size. 

said guide plate assembly of a size greater than the 21. An apparatus as defined in claim 20, wherein the 

space array of said pin receiving openings and recipro- portion of said vertical passageway extending through 

cal drive means for moving said plate down into driving said lower guide plate comprises a downwardly tapered 

engagement with said terminal pins to force said termi^ ^^^^d blending into a cylindrical body section of a cross 

nal pins into an interference fit with said pin receiving ^^^^ ^jje^^ly greater than the cross section of said 

openings and returning said plate to its starting posi- apparatus as defined in claim 19, wherein the 

- 1. ^-lir t combined thickness of said upper guide plate, interm'e- 

14. An apparatus as defined in claim 13, furtiier com- jjate guide plate and lower guide plate is selected to 
prising pick-up means for lifting said plate guide assem. equal tiie desired length of extension of said terminal 
bly above said terminal block during the return stroke pins above said insulative block after assembly. 

of said reciprocal drive means. * * ♦ • ♦ 
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